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Study on the Physical Property of PTT/Tencel/Cotton MVS Blended Yarn
for High Emotional Garment (I)

- Physical property of blended yarn according to yarn structure -

Hyun Ah Kim'

Korea Research Institute For Fashion; Daegu, Korea

Abstract : The evolution of spinning technology was focused on improving productivity with good quality of yarns. More
detail spinning technology according to mixing of various kinds of fibre materials on the air vortex spinning system is
required for obtaining good quality yarns. This paper investigated the physical properties of air vortex yarns compared
with ring and compact yarns using PTT/tencel/cotton fibres. It was observed that unevenness of air vortex yarns was
higher than those of ring and compact yarns, which resulted in low tenacity and breaking strain of air vortex yarns. Initial
modulus of air vortex yarns was higher than those of ring and compact yarns. Yarn imperfections of air vortex yarns such
as thin, thick and nep were much more than those of ring and compact yarns. These poor yarn qualities of air vortex yarn
were attributed to the fasciated yarn structure with parallel fibres in the core part of the air vortex yarn. However, yarn
hairiness of air vortex yarns was less and shorter than those of ring and compact yarns. Thermal shrinkage of air vortex
yarns were higher than that of ring yarns, which was caused by sensible thermal shrinkage of PTT fibres on the bulky

yarn surface and core part of air vortex yarns.
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PTT+= PTA(Purified Terephthalic Acid)2} PDO(1, 3-pro-
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Table 1. Fibre characteristics used on this yarn specimens

NZE/PTT/H o] ZEe ATdEAL AF3 =F(Lee et Blended fibres Blend ratio(% Fineness(d Length(mm
al, 2012)°] R EUTE Zhao et al. 2011y PTTE 2, ®lA4, PTT 30 1.20 40*
W 28] 23} ¥ (bamboo), S Zg|d A A8 & Tencel 50 1.17 38
gl S = (b ), B\ ueauU = vl "o
I EHE dg|st 571K THIAE ALste]l HAAES HE Cotton 20 1.40 28
74 &9 =)
sfo] ol5e] @, IR, THIEA, FRFIE, B2 * MVS : 38mm
Table 2. Processing conditions of yarn specimens

Machine Card Combing Drawing Roving Spinning
speed speed(m/min):370

MVS system p. — speed(m/min): 180 — nozzle pressure:0.6

(m/min):100
: nozzle(dist):20
Compact system grains/6y:400 grains/6y:400 grains/6y:320 rpm:500 rg;;nrleo_;,oé)]? a
P ¥ speed(m/min): 40 speed(U/min):400 speed(m/min):300 TPI1:0.7 P Tl;\/IBS P
Rine svstem grains/6y:400 grains/6y:400 grains/6y:320 rpm:500 rpm:10,000
& 5y speed(m/min):40 speed(U/min):400 speed(m/min):300 TPIL:0.7 T™M:3.8
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olF 7 YA ES] #AIEE Uster tester S(Uster Co.,
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Testometric Co.(England) Model MICRO 3502 ©]-&3}o] A
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Table 3. Details of yarn physical properties
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#as7] 93 FARIAFE ] 73 (Scanning
Electron Microscope, S-4300, Hitachi Co., Japan)S ©]-&3}o]
7GRS sl Al EFHg SAslth =8 P
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Thermal
Measured Unevenness & imperfections Tensile property shrinkage
. Measured
. yarn linear )
Specimens density yarn twist — Breaki
ifin reaking reaxing
(Ne) (tpi/in) U%  Thin  Thick Nep strength strain M(Og(/igus Dry  Wet
(cN) (%)
1 20's 20.24 - 8.63 0 32 5.7 404.2 6.63 119.8 3.1 5.0
2 Air vortex 30's 29.70 - 10.6 6.3 16.7 272 271.6 6.43 117.8 2.1 3.0
3 40's 4043 - 1267 1193 102 75.3 189.5 5.65 154.6 24 25
4 20's 20.32 17.47 7.68 0 2.5 5 493.0 8.86 107.6 59 4.6
5 Compact 30's 30.18 22.02 8.90 0 6.7 233 311.6 7.41 126.3 33 3.8
6 40's 39.89 25.11 10.11 2.8 25 57 231.4 6.62 130.4 32 3.0
7 20's 19.43 19.73 7.82 23 8 530.6 10.01 96.8 1.0 1.6
8 Ring 30's 29.82 24.70 9.29 11 26.7 318.0 8.31 1153 14 1.5
9 40's 40.98 26.13 10.63 53 383 71.3 221.4 6.64 111.3 0.7 1.0
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Fig. 1. Unevenness and imperfections of yarn specimens.

(d)

Spinning type
Nep no.
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EAAETt B AS & F Ut o7 oojEElzAte]
zo|A 7IRIsHAl Ak AR 80~90%7F AHS] Al
(core)°ﬂ*i ﬁﬁga E}H“’ FAdshe A 10~20% AR50l
Aol & I A-f(wrapper fibre)2A] $4F-Ee] HY
ks D}%% *—494 Ao] Wgko 7 Fr|H o R WAFRE THEAA
6‘_}1—4._ oﬂo]ir:ﬂ/\ ]._,] E—;’-Xﬂvl_7]— a] HL;G/\]. 7-1§J4E 131—7(4/\]_ ‘:H
H| =2 3k vehfo] #AIE7 W A3E VeIt Als
"k o]H s A= 100% H MVSAKBeceren & Nergis,
2008), H/ElA W/2g MVSAKErdumlu et al., 2009)°] th
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A A AoX AN S BT o]Ed A= Ortlek
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olojEEALe] 97 A Ao dHA St} ol A
£ YA AFEBeceren et al, 2008; Erdumlu et al., 2009;
Seo et al., 20041 %= TL3F A2 HAFAT} o|ite] 4
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(Beceren et al., 2008; Erdumlu et al, 2009; Seo et al,

(a) Air vortex 40Ne

A ) 7 L~ el

(b) Compact 40Ne

(¢) Ring 20Ne

Fig. 2. Microscopy photograph of yarn specimens.

(c) Ring 30Ne

(c) Ring 40Ne



3Z2ZFY PTT/Tencel/Cotton MVS S} FELA)S] B FeF 97+ () 117
600 FORCE(kdf)
2500 - o8
4 .
& 400 05 raadlh
5 : —
£ 300 ¢
[ 04} ]
£ 200 : [
© ’
[
& 100 - 0.3 ‘
. L |
20's 30's 40's 20's 30's 40's | 20's 30's 40's 02 ;
Air vortexyarn | Compact yarn Ring yarn ot
Spinning type : s
Breaki h ) e
(a) Breaking strengt 0.0 05 10 15 20 25
12 Elongation(mm)
i (a) 20Ne
B FORCE(kg})
£ 8
] 03
2
£
s 4
3 2
0 Lk
20's 30's 40's 20's 30's 40's | 20's 30's 40's
Air vortex yarn Compactyarn | Ring yarn
Spinning type
(b) Breaking strain )
00lLL
160 00 02 04 06 08 10 12 14 18
140 Elongation(mm)
~120
3 100 (b) 30Ne
2 FORCE(k)
2 80 03
B 60
Z 40
20 i\
0 7 02 | | | | I ,A,:;:"/‘. Il
20's 30's 40's | 20's 30's 40's | 20's 30's 40's ALK |
I | P S
Air vortex yarn Compact yarn Ring yarn /’;,,.:;/ Ring. ‘Compaci
Spinning type =7t L”“ |
01| | ! '/7:'/"/7 1 Vnmw‘, -
(¢) Modulus L ~
A
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(¢) Ring 20Ne

Fig. 5. SEM photographs of yarn specimens.
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Fig. 6. Dry and wet thermal shrinkages of yarn specimens.
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